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Applying Landscape Principles 
to SMA and GMA Planning

• GMA/SMA coordination 
• Adjacent lands 
• Protect ecological functions
• Opportunity areas
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A landscape evaluation can provide a 
comprehensive method for:

• determining whether ecosystem processes 
have been altered

• identifying the mechanism and geographic 
location of alteration

• determining viable restoration opportunities
• identifying planning measures to protect and 

restore landscape scale processes in 
appropriate areas
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The landscape approach focuses 
on understanding the changes to 
ecosystem processes…..  not 
structural conditions at the site.

Beechie & Bolton, 1999.
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For example:
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A method for applying the 
landscape approach:

1. Identify water flow patterns & processes
2. Determine where water flow processes have 

been or could be altered (sensitivity map)
3. Determine what regional problems have 

developed or could develop from alteration of 
these processes

4. Identify mechanisms to protect and/or restore 
these processes

5. Identify potential planning and restoration 
opportunities



6

Step 1- Determine water flow 
patterns

• Develop a general cross-section showing 
water flow across the landscape

• Data layers: geology, topography, soils
• http://www.ecy.wa.gov/programs/sea/SMA

/data/index.html
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Lower Skykomish Circa 1870

Brian Collins, 2003
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Lower Skykomish Circa 2000

Brian Collins, 2003

Sultan
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Wagley Creek

Winters Creek
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Soil Types
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Surficial Geology

Alluvium
Bedrock
Hydric

Lacustrine
Outwash
Till

UgaCity limits

Surficial Geology
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WagleyWagley Creek Cross Section Line
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WagleyWagley Creek Cross-section

Wagleys
Creek

Sultan

BedrockBedrock

Impermeable, 
mainly interflow 
and surface flow

Lake Lake 
SedimentSediment

AlluviumAlluvium

High permeability – area of discharge 
and recharge – subsurface flows are 
deeper

Area of high 
return flows 
(i.e. GW 
discharge)

Areas of additional 
return flows

Vicinity of 
Rice Road & 
Power line

Very impermeable, 
primarily surface & 
interflow 

TillTill
OutwashOutwash

Summary – Terrace area underlain by impermeable lake sediment is very wet due to high return 
flows upstream. Most of this water discharges as shallow interflow & surface flow to Wagleys
Creek (at slope break above Wagleys Creek terrace).  Lake sediment terrace has high potential 
for supporting existing wetlands and for expanding wetland areas.  These water flow processes 
support the hydrology of existing wetlands and the hydrology of Wagleys Creek and the 
Skykomish River and should be protected, and where possible restored.

Depressions with 
organic and 
mineral soils
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WintersWinters Creek Cross Section Line 
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WintersWinters Creek Cross-Section

Winters Creek

Sultan 
River

Impermeable, 
mainly interflow 
and surface flow

AlluviumAlluvium
High permeability – area of discharge 
and recharge – subsurface flows are 
deeper

Area of high 
return flows 
(i.e. GW 
discharge)

TillTill

OutwashOutwash

Summary – Terrace area underlain by outwash deposits and receives significant quantity of 
interflow and surface flows from till slopes.  Some discharge may occur at till outwash interface 
but most subsurface flows are deeper for the outwash terrace;  this is an area of recharge 
which provides important subsurface flows (i.e. via  groundwater discharge) to Winters Creek 
and Sultan River and associated wetlands. Overbank flooding and hyporheic flows are also 
significant processes in the floodplain areas.  These water flow processes support the 
hydrology of existing wetlands and rivers/creeks and should be protected, and where possible 
restored.

Depressions with 
organic and hydric
mineral soils at 
base of till slope

High permeability – area 
of recharge –
subsurface flows are 
deeper

Riverine wetlands with 
mineral hydric soils 
throughout alluvium area

Overbank flooding

Hyporheic
flows
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Step 2 – Determine where water 
flow processes have been or 

could be  altered

• 65% forest

• 10% impervious surface
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Land Cover 

Agriculture
Forest
Rural
Urban
Water

Land Cover
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Sub-Basin Land Use Alteration

82

4%

17

1%

Urban

1356

66%

514

46%

Rural

00Ag

596

29%

617

53%

Forest

WagleyWagley CreekCreek
(2054 acres)

Winters CreekWinters Creek
(1153 acres)
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Land Use map

Economic Development
High Density
Highway Oriented Development
Low/Moderate Development
Moderate Development
Urban Center
Unknown

Zoning
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Percent Runoff by Soil Type

CCTokulTokul

Till Till 

AAEverettEverett

OutwashOutwash

DDPastikPastik

LacustrineLacustrine

WoodsWoodsPasturePastureResidentialResidential

Runoff Level Based on Hydro Group Runoff Level Based on Hydro Group 
((from NRCS TR 55)from NRCS TR 55)

Hydro Hydro 
GroupGroup

Soil Types with Soil Types with 
Greatest CoverageGreatest Coverage

Table IITable II–– Soil Groups and Percent Runoff for       Soil Groups and Percent Runoff for       
WagleyWagley and Winters Creekand Winters Creek
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Percent Runoff by Soil Type

8383CCTokulTokul

Till Till 

6161AAEverettEverett

OutwashOutwash

8787DDPastikPastik

LacustrineLacustrine

WoodsWoodsPasturePastureResidentialResidential

Runoff Level Based on Hydro Group Runoff Level Based on Hydro Group 
((from NRCS TR 55)from NRCS TR 55)

Hydro Hydro 
GroupGroup

Soil Types with Soil Types with 
Greatest CoverageGreatest Coverage

Table IITable II–– Soil Groups and Percent Runoff for       Soil Groups and Percent Runoff for       
WagleyWagley and Winters Creekand Winters Creek
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Percent Runoff by Soil Type

74 74 8383CCTokulTokul

Till Till 

39396161AAEverettEverett

OutwashOutwash

80 80 8787DDPastikPastik

LacustrineLacustrine

WoodsWoodsPasturePastureResidentialResidential

Runoff Level Based on Hydro Group Runoff Level Based on Hydro Group 
((from NRCS TR 55)from NRCS TR 55)

Hydro Hydro 
GroupGroup

Soil Types with Soil Types with 
Greatest CoverageGreatest Coverage

Table IITable II–– Soil Groups and Percent Runoff for       Soil Groups and Percent Runoff for       
WagleyWagley and Winters Creekand Winters Creek
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Percent Runoff by Soil Type

70 70 74 74 8383CCTokulTokul

Till Till 

303039396161AAEverettEverett

OutwashOutwash

77 77 80 80 8787DDPastikPastik

LacustrineLacustrine

WoodsWoodsPasturePastureResidentialResidential

Runoff Level Based on Hydro Group Runoff Level Based on Hydro Group 
((from NRCS TR 55)from NRCS TR 55)

Hydro Hydro 
GroupGroup

Soil Types with Soil Types with 
Greatest CoverageGreatest Coverage

Table IITable II–– Soil Groups and Percent Runoff for       Soil Groups and Percent Runoff for       
WagleyWagley and Winters Creekand Winters Creek
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Soil Characteristics

HighHighLowLow
(Cemented (Cemented 

Hardpan)Hardpan)

CCTokulTokul (Till)(Till)

None None Very HighVery HighAAEverett (Outwash)Everett (Outwash)

HighHighVery LowVery LowDDPastikPastik (Lacustrine)(Lacustrine)

Seasonal Seasonal 
Water TableWater Table

PermeabilityPermeability

Soil CharacteristicsSoil CharacteristicsHydro Hydro 
GroupGroup

Soil Types with Soil Types with 
Greatest CoverageGreatest Coverage

Table IITable II–– Soil Permeability for Soil Permeability for WagleyWagley and and 
Winters CreekWinters Creek
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Areas Sensitive to 
Alterations

Lacustrine formation –
moderate to high 
surface water runoff

Outwash deposits –
high importance for 
ground water 
recharge 



29

S
U

L T
A

N
 B

A
S

I N

132ND

339TH
124TH

US HWY 2

S
U

L T
A

N
 B

A
S

I N

132ND

339TH
124TH

US HWY 2

Sensitive Areas and Land Use
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Summary of Sensitivity to Alteration 
for WagleyWagley Creek

• Lacustrine terrace soils located in upper 
watershed have limited storage capacity

• Wetlands and stream network play major 
role in maintaining water flow processes

• Drained wetlands, including seasonally 
wet areas, should be considered a priority 
for restoration



31

Summary of Sensitivity to Alteration 
for WintersWinters Creek

• Outwash terrace in upper watershed is a 
recharge area

• These soils and deposits have significant 
storage capacity for subsurface waters
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Step 3 – Existing and potential 
regional problems

• Habitat fragmentation
• Loss of historic wetlands
• Potential reduction of existing forest cover
• Lacustrine

– High runoff potential
– Has significant effect on downstream processes

• Outwash
– Recharge area
– Has significant effect on downstream processes
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Step 4 - Mechanisms to protect or 
restore

• Lacustrine Terrace  
– Need to increase residence time of water flow

(storage capacity of soils is low and area for 
development is large)

• Outwash Terrace 
– Need to allow infiltration of surface and 

subsurface water by not creating large areas 
of impermeable surface 
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Step 5 – Identify potential planning 
and restoration opportunities

• Outwash -
– Low intensity development to continue infiltration 

processes
• Lacustrine –

– Restoration of drained wetlands
– Low impact development; cluster development & 

maintain and/or restore tree cover surrounding 
development

– Maintain stream & wetland network 
– Ensure that surface water runoff is not channelized, 

piped or discharged in point sources
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Opportunity Areas – Sultan Shoreline 
Inventory
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WintersWinters Creek Cross Section
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WintersWinters Creek Cross-Section

Winters Creek

Sultan 
River

Impermeable, 
mainly interflow 
and surface flow

AlluviumAlluvium
High permeability – area of discharge 
and recharge – subsurface flows are 
deeper

Area of high 
return flows 
(i.e. GW 
discharge)

TillTill

OutwashOutwash

Summary – Terrace area underlain by outwash deposits and receives significant quantity of 
interflow and surface flows from till slopes.  Some discharge may occur at till outwash interface 
but most subsurface flows are deeper for the outwash terrace;  this is an area of recharge 
which provides important subsurface flows (i.e. via  groundwater discharge) to Winters Creek 
and Sultan River and associated wetlands. Overbank flooding and hyporheic flows are also 
significant processes in the floodplain areas.  These water flow processes support the 
hydrology of existing wetlands and rivers/creeks and should be protected, and where possible 
restored.

Depressions with 
organic and hydric
mineral soils at 
base of till slope

High permeability – area 
of recharge –
subsurface flows are 
deeper

Riverine wetlands with 
mineral hydric soils 
throughout alluvium area

Overbank flooding

Hyporheic
flows
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Summary

• Landscape scale approach:
– Provides information necessary to assess the 

ecological functions 
– Ensure the long term protection of critical 

resources and functions (no net loss)
– Identifies best areas and approaches for 

restoration
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City of Sultan SMP update- moving forward:
•Ecology reviewed draft characterization report.

•Report available for public review.

•Incorporated comments into final report. 

•Presented report, maps, and recommended environment 
designations to planning commission for review.

•Applied to Ecology for CZM grant for phase 2.

Shoreline 
characterization

Land-use 
policies and 
regulations

Amend permit 
administrative 
provisions

General goals and policies

Local 
Adoption 
Process

Agency and public participation
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